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ABSTRACT

In the present network system, a printer 10 periodically trans
mits an update request at different timings respectively to an
apparatus management PC 30 and to a directory service 50

Which are monitoring apparatuses for monitoring network
apparatuses (such as the printer 10). Each of the monitoring
apparatuses 30, 50 determines a state of the printer 10 based

on the update request from the printer 10. Especially in the
present system, if the apparatus management PC 30 deter
mines that the update request from the printer 10 is not
received, it noti?es the directory service 50 by transmitting a
delete request. As a result, early detection of disconnection of
the printer 10 by the directory service 50 is possible Without
Causing Substantial increase in the network tra?io

Cooper ..................... .. 340/518

9/ 1995 Hayashi

10 Claims, 13 Drawing Sheets
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FIG. 3
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FIG. 4
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FIG. 5
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FIG. 9
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FIG. 11
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FIG. 12
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NETWORK SYSTEM, INFORMATION

ratus from the netWork at the time When it determines that the
information to be received at regular intervals has not been
received.

PROCESSOR AND ELECTRONIC
APPARATUS

As described in the above, in this type of the netWork
system, the information is transmitted from the monitored
apparatus like a printer to the monitoring apparatuses per a

BACKGROUND OF THE INVENTION

predetermined timing. The more frequently the information is
transmitted, the heavier the netWork tra?ic becomes. There
fore, the transmission frequency of the information is con

i) Technical Field of the Invention
This invention relates to a state monitoring technique for
apparatuses connected With a netWork.

ii) Description of the Related Art
Conventionally, there has been a technique for monitoring

trolled to be loW.

HoWever, if the transmission frequency is set to be loW, it
may take long, from When the monitored apparatus like the

states of apparatuses on a netWork.

printer is in fact poWered off, for the monitoring apparatuses

FIG. 13 is a block diagram illustrating a brief outline of
communications exchanged in a conventional netWork sys

to detect the disconnection of the monitored apparatus from
the netWork. If the detection takes long as such, there may be
cases in Which the monitored apparatus determined to be alive
on the netWork by the monitoring apparatuses is no longer
alive on the netWork. Thus, reliability of the information

tem.

As shoWn in FIG. 13, this netWork system comprises a
directory service 110 as a monitoring apparatus for monitor
ing states of apparatuses connected With the netWork. This

managed by the monitoring apparatuses is threatened.

directory service 110 manages information regarding a plu

rality of apparatuses (printer 120, in FIG. 13) to be managed,

20

SUMMARY OF THE INVENTION

Which are connected With the network, based on information

received from the apparatuses, and supplies the managed
information at the request of the other apparatuses. Thereby,

One obj ect of the present invention is to alloW early detec
tion of a state of an apparatus on a netWork by monitoring

When a user of a personal computer (hereinafter, referred to as

client PC) 130 utiliZing the directory service 110 intends to
print printing data generated in the client PC 130 on a printer
on the netWork, for example, it is possible for the user to
search for a printer currently available from the information
managed by the directory service 110 and to transmit the
printing data to the searched printer 120.
This netWork system further comprises a personal com

25

present invention comprises a plurality of monitoring appa
30

ratuses for determining a state of a monitored apparatus based
on monitored apparatus information received from the moni
tored apparatus via a netWork at a predetermined timing. In

35

the present netWork system, at least one monitoring apparatus
(hereinafter, referred to as monitoring apparatus A) among
the plurality of monitoring apparatuses, When it detects a
change in the state of the monitored apparatus, transmits state
information indicating the state of the monitored apparatus to
another monitoring apparatus (hereinafter, referred to as
monitoring apparatus B) Which receives the monitored appa

40

timing from the timing at Which the monitoring apparatus A

puter (hereinafter, referred to as apparatus management PC)
140, as another monitoring apparatus different from the
aforementioned directory service 110, having a function to
manage speci?c apparatuses on the netWork. This apparatus
management PC 140 manages information regarding a plu

rality of speci?c apparatuses (printer 120, in FIG. 13), Which
are connected With the netWork, based on information

ratus information from the monitored apparatus at a different

received from the speci?c apparatuses, and displays the man
aged information on a not shoWn display of the apparatus
management PC 140 at the request of a user of the apparatus
management PC 140.

receives the monitored apparatus information. The monitor
ing apparatus B Which receives the state information deter

The information Which such monitoring apparatuses
receive from the monitored apparatuses on the netWork

includes information Which the apparatus voluntarily trans

45

mits and information Which the apparatus returns at the

request from the monitoring apparatuses. At all events, the
monitoring apparatuses can receive the information only
When the monitored apparatuses are alive on the netWork. In

other Words, if the monitored apparatuses are disconnected

50

55

The netWork system constituted as above alloWs early
detection of a change in the state of the monitored apparatus

by the monitoring apparatus B Without causing substantial
increase in the netWork tra?ic.
In the conventional netWork system in Which the state
information is not transmitted from the monitoring apparatus

case of a general printer Which is poWered off all of a sudden
60

A to the monitoring apparatus B, the monitoring apparatus B

65

determines the state of the monitored apparatus only based on
the monitored apparatus information from the monitored
apparatus. Accordingly, if the interval at Which the monitored
apparatus information is received is long (in case that the
monitored apparatus information is periodically received at

For the above reason, in the aforementioned conventional

netWork system (FIG. 13), the printer 120 is designed to
periodically transmit the information to the monitoring appa
ratuses, that is, to the directory service 110 and the apparatus

monitoring apparatus A and the monitoring apparatus B
respectively receive the monitored apparatus information
periodically at different intervals, it is considered that they
receive the information at different timings. If they receive the

timings.

the shutdoWn operation is performed. On the other hand, in
Without such shutdoWn operation, for example, it cannot vol
untarily transmit the information that it is going to be discon
nected from the netWork.

mines the state of the monitored apparatus based on the moni
tored apparatus information and the state information. The
phrase “different timing” mentioned herein means the respec
tive timings are not exactly the same. For example, if the

information at the same intervals but asynchronously, it is
also considered that they receive the information at different

from the netWork by being poWered off or the like, it is natural
that the information from the monitored apparatuses cannot
be received.
In case of a personal computer Which is poWered off after
shutdoWn operation, it can voluntarily transmit the informa
tion that it is going to be disconnected from the netWork When

apparatuses Without substantially increasing the netWork traf
?c.
In order to attain the above objects, a netWork system of the

management PC 140, respectively. Each of the monitoring

regular intervals, for example, if the interval is long), it takes

apparatuses detects the disconnection of the monitored appa

a lot of time to detect a change in the state of the monitored

US 7,580,361 B2
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apparatus from when the actual change in the state takes

on monitored apparatus information received from the moni

place. However, simply shortening the interval at which the

tored apparatus via the network at a predetermined timing.
The information processor comprises a receiving device that
receives information via the network, and a detecting device
that detects a change in the state of the monitored apparatus
based on the monitored apparatus information from the moni
tored apparatus received from the receiving device. It also
comprises a transmitting device that transmits state informa
tion indicating the detected state of the monitored apparatus
to another monitoring apparatus which receives the moni
tored apparatus information from the monitored apparatus at
a different timing from the timing at which the information
processor receives the monitored apparatus information,
when the detecting device detects a change in the state of the

monitored apparatus information is received may cause sub
stantial increase in the network traf?c.

On the other hand, in the present network system, the
monitoring apparatus B determines the state of the monitored
apparatus based on both monitored apparatus information
from the monitored apparatus and state information from the
monitored apparatus A. Here, the monitored apparatus A
detects a change in the state of the monitored apparatus at a

different timing from the timing at which the monitoring
apparatus B detects the change in the state of the monitored
apparatus, and transmits the state information to the monitor

ing apparatus B. Accordingly, the monitoring apparatus B can
detect the change in the state at a different timing from the

timing at which the monitoring apparatus B detects the
change in the state of the monitored apparatus from the moni
tored apparatus information. As a result, early detection of the
change in the state of the monitored apparatus is possible.
Moreover, it is not necessary to transmit the state information

unless the state of the monitored apparatus is changed. There
fore, substantial increase in the network tra?ic is avoided.
The change in the state of the monitored apparatus can be
detected as in the following, for example.
The monitoring apparatus A which transmits the state
information transmits the state information of the monitored
apparatus when it does not receive the monitored apparatus

monitored apparatus. If such an information processor is used
as the monitoring apparatus A in the aforementioned network
system, the same effect as mentioned above can be obtained.
20

25

ing the state of the monitored apparatus transmitted from
another monitoring apparatus which receives the monitored

information which has been received at a predetermined tim

apparatus information from the monitored apparatus at a dif

ing from the monitored apparatus. The monitoring apparatus
B which receives the state information determines that the
monitored apparatus is disconnected from the network when
it receives the state information or does not receive the moni
tored apparatus information which has been received at a

predetermined timing from the monitored apparatus.
In other words, in this network system, the monitoring

Another aspect of the present invention also provides an
information processor foruse as a monitoring apparatus in the
network system as described above. The information proces
sor comprises a receiving device that receives information via
the network, and a determining device that determines a state
of a monitored apparatus based on state information indicat

30

ferent timing from the timing at which the information pro
cessor receives the monitored apparatus information. If such
an information processor is used as the monitoring apparatus
B in the aforementioned network system, the same effect as
mentioned above can be obtained.

35

apparatus A detects disconnection of the monitored apparatus

Further another aspect of the present invention provides an
electronic apparatus for use as a monitored apparatus in a

from the network by not receiving the periodic monitored
apparatus information, and transmits the state information to

network system comprising a plurality of monitoring appa

the monitoring apparatus B. The monitoring apparatus B

ratuses which determine a state of the monitored apparatus
based on monitored apparatus information received from the

detects disconnection of the monitored apparatus from the
network, which had been alive on the network, based on both
monitored apparatus information and state information.
Such a network system allows early detection of discon

40

monitored apparatus via the network at a predetermined tim

ing. When at least one monitoring apparatus among the plu
rality of monitoring apparatuses detects a change in the state

nection of the monitored apparatus from the network by the

monitoring apparatus B.

45

It is preferable that the monitored apparatus transmits des

monitoring apparatus. The monitoring apparatus which

tination apparatus information, indicating the monitoring
apparatus B to which the state information should be trans
mitted, to a monitoring apparatus to which the monitored
apparatus transmits the monitored apparatus information and

of the monitored apparatus, it transmits state information
indicating the state of the monitored apparatus to another

50

receives the state information determines the state of the
monitored apparatus based on the monitored apparatus infor
mation and the state information. The electronic apparatus

comprises a monitored apparatus information transmitting

which transmits the state information (that is, monitoring
apparatus A). The monitoring apparatus A which transmits

device that transmits the monitored apparatus information at

the state information transmits the state information to the

different timings to the monitoring apparatus which transmits

monitoring apparatus B indicated in the destination apparatus
information received from the monitored apparatus.
According to the above network system, the monitoring
apparatus A can easily identify the monitoring apparatus B to

the state information and to the monitoring apparatus which
55

network system, the same effect as mentioned above can be

which the state information of the monitored apparatus
should be transmitted based on the destination apparatus

information from the monitored apparatus. Accordingly, it is
extremely advantageous, for example, in case of a network
system in which each monitored apparatus is monitored by a

60

Another aspect of the present invention provides an infor

work system comprising a plurality of monitoring appara
tuses for determining a state of a monitored apparatus based

obtained.
It is preferable that the electronic apparatus further com

prises destination apparatus information transmitting device
that transmits destination apparatus information, indicating
the monitoring apparatus to which the state information
should be transmitted, to the monitoring apparatus to which

different monitoring apparatus A.
mation processor for use as a monitoring apparatus in a net

receives the state information. If such an electronic apparatus
is used as the monitored apparatus in the aforementioned

65

the monitored apparatus information transmitting device
transmits the monitored apparatus information and which
transmits the state information. Then, the monitoring appa

US 7,580,361 B2
5

6

ratus which transmits the state information can easily identify
to which monitoring apparatus the state information should
be transmitted.

communicate are also stored in the apparatus management

database as information regarding the directory services (cor
responding to the destination apparatus information).
The directory service 50 comprises known ROM 52, RAM

BRIEF DESCRIPTION OF THE DRAWING

54, CPU 56, hard disk 58 and network interface 60. In the hard
disk 58 of the directory service 50, a not shown database
(hereinafter, referred to as DS database) for managing infor

The invention will now be described, by way of example,
with reference to the accompanying drawings, in which:

mation regarding apparatuses to be managed by the directory

FIG. 1 is a block diagram showing a constitution of a

service 50 is stored, as in the same way as in the apparatus

network system of an embodiment;
FIG. 2 is an explanatory view of an apparatus management

management PC 30. Contents of the information managed by
the DS database are almost the same as those managed by the

database;

apparatus management database (FIG. 2). However, the DS

FIG. 3 is a block diagram illustrating a brief outline of

database does not include the information regarding the
directory services (information in the right end row of the
apparatus management database shown in FIG. 2) with which
the apparatus communicates.
The client PC 70 comprises an operating part 72 for accept

communications exchanged in the network system of the

embodiment;
FIG. 4 is a ?owchart of a printer main process;
FIG. 5 is a ?owchart of a printer timer handler process;
FIG. 6 is a ?owchart of an apparatus management main
process;
FIG. 7 is a ?owchart of an apparatus management timer
handler process;
FIG. 8 is a ?owchart ofa DS main process;
FIG. 9 is a ?owchart of a DS timer handler process;
FIG. 10 is a ?owchart of an information acquisition pro

20

cess;

25

ing external input operation, a displaying part 74 for display
ing information, known ROM 76, RAM 78, CPU 80, hard

The printer 10, apparatus management PC 30, directory
service 50 and client PC 70 are connected to the LAN 2 via the

FIG. 11 is a sequence diagram explaining operation of the
network system;
FIG. 12 is a timing chart explaining the operation of the
network system; and
FIG. 13 is a block diagram illustrating a brief outline of

In the present system, the printer 10 periodically transmits
information (update request) to the apparatus management
30

communications exchanged in the conventional network sys

A network system shown in FIG. 1 comprises a directory
service 50, an apparatus management PC 30, and a client PC
70. The directory service 50 monitors a state of an apparatus
to be managed connected to a LAN (local area network) 2.
The apparatus management PC 30 is a personal computer

PC 30 and to the directory service 50, respectively. The appa
ratus management PC 30 and directory service 50 respec
tively determine the state of the printer 10 based on the

information received from the printer 10 periodically. The
information managed by the apparatus management PC 30 is
35

used by a user of the apparatus management PC 30, and the

information managed by the directory service 50 is used by a
user of the client PC 70. Particularly, in the present system,
when the apparatus management PC 30 detects disconnection
of the printer 10 from the network, it transmits a disconnec

40

comprising an apparatus managing function of monitoring a

tion notice (delete request) to the directory service 50. Not
shown apparatuses, other than the printer 10, which are moni
tored by both directory service 50 and apparatus management
PC 30 perform the same process as the printer 10. As a result,

state of a speci?c apparatus among apparatuses connected to
the LAN 2. The client PC 70 is also a personal computer

which utiliZes the information managed by the directory ser

respective network interfaces 22, 44, 60 and 84.
A brief outline of communications exchanged in the
present network system is hereafter explained by way of FIG.
3.

tem.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

disk 82 and network interface 84.

45

vice 50. In the present system, there are apparatuses moni

the apparatus management PC 30 and the directory service 50
determine states of the plurality of monitored apparatuses
based on the information transmitted from the respective

tored by both of the directory service 50 and the apparatus

apparatuses.

management PC 30. FIG. 1 shows a printer 10 as one of the

From now on, particular processes performed by the
respective components of the present network system are

monitored apparatuses.
The printer 10 comprises an operating part 12 for accepting

50

described.

55

20 of the printer 10 is described by way of a ?owchart shown
in FIG. 4. The printer main process is started when the printer
10 is powered on.
When the printer main process is started, a packet for

First of all, a printer main process performed by the CPU

an external input, a printing part 14 for printing on paper,
known ROM 16, RAM 18, CPU 20 and network interface 22.

The apparatus management PC 30 comprises an operating
part 32 for accepting an external input, a displaying part 34 for

displaying information, known ROM 36, RAM 38, CPU 40,
hard disk 42 and network interface 44. In the hard disk 42 of

requesting registration (hereinafter, referred to as register

the apparatus management PC 30, a database (hereinafter,
referred to as apparatus management database) for managing

packet) is transmitted via the network interface 22 to the
apparatus management PC 30 and to the directory service 50,

information regarding speci?c apparatuses (speci?c printer
and scanner, for example), among the apparatuses connected
to the LAN 2, which are monitored by the apparatus manage

60

ment PC 30 is stored, as shown in FIG. 2. Particularly, names,

IP addresses (Internet Protocol address) and models of the
respective apparatuses are stored as the information regarding
the monitored apparatuses. Moreover, information such as
types of protocols and IP addresses used for communications
with directory services with which the monitored apparatuses

respectively, to notify them that the printer 10 is newly con
nected to the network in step S110. The transmitted register
packet contains information of the name, IP address and
model of the printer 10. The register packet transmitted to the
apparatus management PC 30 also contains information

regarding the directory service 50 with which the printer 10
65

communicates, such as the type of protocol to be used for
communication, the IP address of the directory service 50, a

signal for determining deletion of the printer 10 from the
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An apparatus management main process performed by the

network which may be sent from printer 10 to the apparatus
management PC 30 when the printer 10 is about to be discon
nected from the network, etc.

CPU 40 of the apparatus management PC 30 is hereafter
described by way of a ?owchart in FIG. 6.
When the apparatus management main process is started, a

In step S120, a later-explained printer timer handler pro
cess (FIG. 5) is started.
In step S130, the CPU 20 of the printer 10 stands by until
printing data is transmitted from the other apparatuses (client
PC 70 or apparatus management PC 30 in FIGS. 1 and 3) via
the network interface 22. When printing data is received, the
process proceeds to step S140.
In step S140, a known printing process for printing an

the packets, the process proceeds to step S330.
In step S330, it is determined whether the received packet

image represented by the transmitted printing data by the

is the register packet.

printing part 14 is performed, and the process returns to step

If it is determined that the received packet is the register
packet in step S330, the process moves to step S340. The
information contained in the register packet, such as the
name, IP address and model of the monitored apparatus and
the information such as the type of protocol, IP address, etc.
of the directory service 50 with which the monitored appara
tus communicates are newly added to the apparatus manage
ment database (FIG. 2) stored in the hard disk 42, as infor
mation regarding the monitored apparatus which transmitted
the register packet. Furthermore, the current time is written to
the hard disk 42 as the last update time, and the process

later explained apparatus management timer handler process
(FIG. 7) is started in step S310.
In step S320, the CPU 30 of the apparatus management PC
30 stands by until it receives the register packet or update
packet from the monitored apparatuses (printer 10 in FIGS. 1
and 3) via the network interface 44. When it receives one of

S130.

Now, a printer timer handler process performed by the CPU
20 of the printer 10 is described by way of a ?owchart in FIG.
5. The printer timer handler process is started in step S120 of

the aforementioned printer main process (FIG. 4), and is
executed in parallel with the printer main process from then

20

on.

When the printer timer handler process is started, the CPU
20 of the printer 10 stands by for a predetermined interval in
step S210. After the interval, the process proceeds to step
S220. Particularly, when the CPU 20 is noti?ed of passing of
sixty seconds or thirty minutes by a ?rst timer and a second

25

On the other hand, if it is determined that the received

packet is not the register packet (that is, it is the update packet)

timer which respectively keep sixty seconds and thirty min
utes repeatedly, the process proceeds to step S220. In the
present embodiment, the ?rst and second timers start keeping
time when the printer timer handler process is started. As to
the second timer, only the time kept for the ?rst time is set to
be thirty seconds shorter than the normal time to be kept of

30

started thirty seconds earlier than the start of the ?rst timer,
and thereafter, the noti?cation of time by the second timer is
performed at a different timing from the timing by the ?rst
timer (at a timing that is thirty seconds faster than the ?rst

timer).

35

40

In step S220, a packet for requesting updating (which cor
responds to the monitored apparatus information; hereinafter,
referred to as update packet) is transmitted to the apparatus
management PC 30 or the directory service 50 via the net
work interface 22 to notify it that the printer 10 is alive on the
network. Then, the process returns to step S210. The destina
tion of the update packet depends on which of the ?rst timer
and the second timer triggers the move from step S210 to
S220. That is, ifthe process moves from step S210 to S220 by

contained in the update packet transmitted to the respective

cide.
The apparatus management timer handler process per
formed by the CPU 40 of the apparatus management PC 30 is
now described by way of a ?owchart in FIG. 7. The apparatus
management timer handler process is started in step S310 of
the aforementioned apparatus management main process

(FIG. 6), and is executed in parallel with the apparatus man
45

50

PC 30. If the process moves from step S210 to S220 by the

service 50 per thirty minutes. Contents of the information

also updated. Then, the process returns to step S320. For
which apparatus, among the apparatuses registered in the
apparatus management database, the update packet is sent can
be determined by checking whether the IP addresses coin

agement main process from then on.

the noti?cation of passing of sixty seconds by the ?rst timer,
the update packet is transmitted to the apparatus management

noti?cation of passing of thirty minutes by the second timer,
the update packet is transmitted to the directory service 50.
Thereby, the update packet is transmitted to the apparatus
management PC 30 per sixty seconds, and to the directory

in step S330, the process moves to step S350. In step S350, the
information already stored for the monitored apparatus which
transmitted the update packet, among the information in the
apparatus management database, is updated to the informa

tion contained in the update packet and the last update time is

thirty minutes (that is, the time will be noti?ed after twenty
nine minutes and thirty seconds from the start of the time
keeping). In this manner, the second timer is set as if it is

returns to step S320.

55

When the apparatus management timer handler process is
started, the CPU 40 stands by for one second in step S410.
Then, the process proceeds to step S420.
In step S420, one of the apparatuses registered in the appa
ratus management database is selected, and the last update
time for the apparatus is read out.
In step S430, it is determined whether a difference between
the current time and the last update time read in step S420 is
more than sixty seconds. That is, it is determined whether the
currently selected apparatus is disconnected from the net

work by checking whether sixty seconds have passed since
the last update time. In the present embodiment, the determi
nation is made based on whether sixty seconds which corre

spond to a transmission cycle of the update packet have
passed since the last update time. However, the determination

destinations are the same as the information contained in the 60 can be made based on whether the time more than the trans

aforementioned register packet transmitted to the respective

mission cycle of the update packet (seventy seconds, for

destinations.

example) has passed since the last update time in order to

The processes similar to the printer main process (FIG. 4)
and the printer timer handler process (FIG. 5) as described

depending on the particular constitution of the network sys

above are performed by not shown apparatuses which are

monitored by both of the directory service 50 and the appa
ratus management PC 30.

avoid erroneous determination. Appropriate time may be set
65 tem.

If it is determined that the difference between the current
time and the last update time read is more than sixty seconds
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On the other hand, if it is determined that the received

in step S430, the process proceeds to step S440. In step S440,
if information regarding the destination directory service of
the apparatus is contained in the information regarding the
currently selected apparatus, the CPU 40 of the apparatus
management PC 30 transmits a packet for requesting deletion
(Which corresponds to the state information; hereinafter,

packet is not the register packet in step S530, the process
moves to step S550, and it is determined Whether the received

packet is the update packet.
If it is determined that the received packet is the update
packet in step S550, the process proceeds to step S560. In step
S560, the information already stored regarding the apparatus
Which transmitted the update packet, among the information
in the DS database, is updated to the information contained in
the update packet, and the last update time is also updated.

referred to as delete packet), on behalf of the currently

selected apparatus, to notify the destination directory service
of disconnection of the selected apparatus from the netWork.
The delete packet is the same as a packet transmitted by an

apparatus to be turned off after shutdoWn operation When the

Then, the process returns to step S520.
On the other hand, if it is determined that the received

shutdoWn operation is performed. In this step S440, the infor
mation regarding the currently selected apparatus is also
removed from the apparatus management database. Then, the
process proceeds to step S450. When the information regard
ing the apparatus does not contain the information regarding
the destination directory service With Which the apparatus
communicates, it means that the apparatus is only monitored
by the apparatus management PC 30, for example.
On the other hand, if it is determined that the difference
betWeen the current time and the last update time read is equal
to or less than sixty seconds, the process moves to step S450.
In step S450, it is determined Whether there is any unse

lected apparatus among the apparatuses registered in the
apparatus management database.

packet is not the update packet in step S550, the process
moves to step S570. It is determined Whether the received

packet is the delete packet.
If it is determined that the received packet is the delete

packet in step S570, the process proceeds to step S580. In step
S580, the information regarding the apparatus Which is deter
20

packet is not the delete packet (that is, it is the apparatus
information packet) in step S570, the process moves to step
25

S590. The information requested by the apparatus informa

30

tion packet is transmitted to the apparatus Which transmitted
the packet via the netWork interface 60. The process returns to
step S520.
A DS timer handler process performed by the CPU 56 of
the directory service 50 is described from noW on by Way of

If it is determined that there are any unselected apparatuses

in step S450, the process returns to step S420. After selecting
one of the unselected apparatuses, the CPU 40 repeats the

aforementioned steps (S430 and S440).
On the other hand, if it is determined that there is no

a ?owchart in FIG. 9. The DS timer handler process is started

unselected apparatus in step S450, the process returns to step

in step S510 of the aforementioned DS main process (FIG. 8),
and is executed inparallel With the DS main process from then

S410.

In other Words, in this apparatus management timer han
dler process, Whether each of the apparatuses is alive on the
netWork is determined by determining per a second Whether

on.

35

When the DS timer handler process is started, the CPU 56
of the directory service 50 stands by for one second in step
S610. Then the process proceeds to step S620.
In step S620, one of the apparatuses registered in the DS

40

apparatus is read out.
In step S630, it is determined Whether a difference betWeen
the current time and the last update time read in step S620 is
more than thirty minutes.
If it is determined that the difference betWeen the current
time and the last update time is more than thirty minutes in
step S630, the process proceeds to step S640. The CPU 56 of
the directory service 50 removes the information regarding

the update packet periodically (per sixty seconds) transmitted
from the respective apparatuses registered in the apparatus
management database is received.
NoW, a DS main process performed by the CPU 56 the
directory service 50 is described by Way of a ?owchart in FIG.

database is selected, and the last update time regarding the

8.

When the DS main process is started, a later explained DS

timer handler process (FIG. 9) is started in step S510.
In step S520, the CPU 56 of the directory service 50 stands
by until it receives the register or update packet from the
monitored apparatus (printer 10 in FIGS. 1 and 3), delete
packet from the monitored apparatus or the apparatus man
agement PC 30, or a packet requesting the apparatus infor
mation (hereinafter, referred to as apparatus information

packet) from an apparatus (client PC 70, in FIGS. 1 and 3)
utiliZing the directory service 50 via the netWork interface 60.
If any of the packets is received, the process proceeds to step
S530. The apparatus information packet is a packet transmit
ted from the outside to obtain the apparatus information man

45

50

55

aged by the directory service 50.
In step S530, it is determined Whether the received packet

is the register packet.
If it is determined that the received packet is the register
packet in step S530, the process proceeds to step S540. The
name, IP address and model contained in the register packet is
neWly added to a DS database (not shoWn) stored in the hard
disk 58 as information regarding the apparatus Which trans
mitted the register packet. After the current time is Written to
the DS database as the last update time, the process returns to

step S520.

mined disconnected from the netWork based on the delete
packet is removed from the DS database. The process returns
to step S520.
On the other hand, if it is determined that the received

60

the apparatus currently selected, and the process proceeds to
step S650. In other Words, Whether the currently selected
apparatus is disconnected from the netWork is determined by
Whether thirty minutes have passed since the last update time.
On the other hand, if it is determined that the difference
betWeen the current time and the last update time is equal to
or less than thirty minutes, the process moves to step S650.
In step S650, it is determined Whether there is any unse
lected apparatus among the apparatuses registered in the DS
database.
If it is determined that there are any unselected apparatuses
in step S650, the process returns to step S620. After selecting
one of the unselected apparatuses, the CPU 56 of the directory

service 50 repeats the aforementioned steps (S630 and S640).

65

On the other hand, if it is determined that there is no
unselected apparatus, the process returns to step S610.
In other Words, in this DS timer handler process, Whether
each of the apparatuses is alive on the netWork is determined

by determining per a second Whether the update packet peri

